Rapid PKA-catalysed phosphorylation of boar sperm proteins induced by the capacitating agent bicarbonate.
In boar spermatozoa, the capacitating agent bicarbonate has been shown to induce rapid changes both in plasma membrane lipid architecture and in motility; in each case, a PKA-dependent pathway is involved. Early bicarbonate-induced changes in protein phosphorylation were probed using a commercial antibody against the phosphorylated form of the consensus substrate site for cyclic AMP-dependent protein kinase. The antibody detected relatively few bands in sperm extracts, of which only a small number showed incubation-dependent changes. While the quantitative response varied between boar ejaculates, in general terms bicarbonate induced phosphorylation increases in bands of 96, 64, and 59 kDa within 80 sec. The changes reached a maximum after about 160 sec, declined somewhat thereafter, and then increased again slowly as incubation progressed further (up to 21 min). The bicarbonate-induced increases were strongly dependent on the presence of BSA in the incubation medium. They were inhibited by H89 (PKA inhibitor) but not by GF (PKC inhibitor), and were enhanced by papaverine (phosphodiesterase inhibitor) and by calyculin (protein phosphatase inhibitor). The cyclic AMP analogue cBIMPS was able to mimic bicarbonate action though its effect was less dramatic. Stearated Ht31, a permeable inhibitor of PKA's binding to A-kinase anchoring protein, did not affect either the intensity or the specificity of the bicarbonate-induced phosphorylation changes, though it blocked motility entirely. Immunocytochemical studies revealed marked bicarbonate-dependent phosphorylation changes in the post-acrosomal region of the head and in the neck, midpiece, and anterior regions of the tail. Fractionation of stimulated spermatozoa showed that all bands detectable with the antibody were bound to heads and to midpieces and associated large tail fragments; no bands were detected in either small tail or membrane fragments or in the cytoplasmic fraction. Differential extraction of the midpiece/large tail fraction revealed two protein bands with closely similar electrophoretic mobilities to the 96- and 59-kDa phosphorylated bands; MALDI-TOF analyses of these bands revealed both to be members of the Odf2 family.